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© Detection system for explosives. 



® To detect if an article (30) contains explosive 
(31), the article is passed adjacent a source (22) of 
neutrons and an array of gamma ray detectors (21). 
Neutrons (32) from the source (22) generate gamma 
rays (33) in the explosive (31) , due to its high 
t— nitrogen content, and those gamma rays (33) are 
^detected by the detectors (21). An analysis system 
^is provided which analyses the outputs of the detec- 
Jyjtors (21) in a series of time intervals so that the 
CO article (30) is analysed in a series of windows and 
^pfrom this high nitrogen areas can be detected. These 
^windows extend along the article (30) in the direction 
CO of its movement due to transportation by e.g. a 
q conveyor (20) and also transversely by providing an 
array of the detectors (21) arranged transversely to 
jjjthe conveyor (20). 
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DETECTION SYSTEM FOR EXPLOSIVES 



The present invention relates to a system for 
detecting explosives. It is particularly, but not ex- 
clusively, concerned with the detection of ex- 
plosives in luggage in e.g. an airport security sys- 
tem. 

Security in airports is now of great importance, 
and for this reason all baggage is inspected prior to 
it being loaded on an aeroplane. It is normal for 
hand luggage to be subject to X-ray investigation, 
but more difficulties are encountered with unac- 
companied and non-cabin luggage because of the 
time that wouLd be taken in inspecting each bag. 
Therefore, it is desirable to have a relatively effi- 
cient way of detecting undesirable objects in lug- 
gage. The detection of metal objects is not difficult 
and existing systems are known for that purpose. 
However, it is more difficult to detect explosives 
because they do not readily show up by magnetic 
or other electrical systems. It is known that ex- 
plosives generally contain a higher amount of nitro- 
gen than normal objects to be found in luggage, 
and therefore consideration has been given to 
methods for detecting excess amounts of nitrogen. 
When nitrogen is subject to neutrons, it emits gam- 
ma rays at predetermined frequencies, and by de- 
tection of such gamma rays, it is possible to deter- 
mine the nitrogen concentration in a particular sam- 
ple. Thus, if it is found that there is an excessive 
level of nitrogen in any particular part of an item of 
luggage, then that item becomes suspect, and 
therefore should be subject to further investigation. 

One proposal for investigating explosive by 
means of neutron analysis is disclosed in GB 
1392169. In this document, an item of luggage Is 
positioned within an enclosure, the walls of which- 
contain gamma ray detectors. At one point In the 
walls, there is a neutron source, which subjects the 
item of luggage within the enclosure to neutrons, 
and the gamma rays generated are then detected 
by the gamma ray detectors. In GB 1392169 the 
gamma ray detectors are axially elongate, so that 
their maximum detection efficiency is axial, and so 
they may be considered as detecting gamma rays 
from only a limited area of the item of luggage. 

It would appear, in GB 1392169, that the item 
of luggage must be stationary during investigation, 
since any movement will mean that the detectors 
do not detect a specific part of the item. However, 
this means that the speed of luggage processing is 
relatively slow with the movement of the luggage 
being intermittent, and this is a disadvantage. Fur- 
thermore, in GB 1392169, the fact that there is only 
a single source means that there is a great vari- 
ation in separation of source and detectors, and 
this causes a corresponding variation in the detec- 



tion efficiency of each detector. Those detectors 
further away from the source are much less likely 
to detect high concentrations of nitrogen. Thus, the 
system is prone to error in that a high concentra- 

5 tion of nitrogen (i.e. the presence of explosive) may 
not be detected if it is remote from the source 
when the item of luggage is in position, or alter- 
natively that there is a greater risk of mis-detection 
at parts of the item close to the source. 

to Thus, the present invention seeks to be able to 
detect high concentrations of nitrogen in moving 
luggage. To this end it proposes that each item of 
luggage be passed adjacent a plurality of detec- 
tors, arranged proximate one or more neutron sour- 

/5 ces. The outputs of the detectors are then analysed 
over a series of time intervals, so that each time 
interval corresponds to the movement of only a 
part of the luggage past the detectors. Preferably, 
the detectors are arranged in one or more lines 

20 transverse to the direction of movement of the 
luggage, and thus a series of "windows" of the 
item of luggage are obtained, extending across it 
(due to the transverse positioning of the detectors) 
and spaced along it due to the time chopping of 

25 the detector outputs. 

In general, only a single line of detectors is 
used, but it may be desirable to provide a plurality 
of lines for greater efficiency, since the results from 
the two lines may then be compared. 

oo With such a system, there need not be a great 
variation in the separation of the detectors from the 
source(s) so that the results from different detec- 
tors are of a similar order. Of course, detectors 
further from the source have a lower detection 

35 efficiency, but unlike the system proposed in UK 
1392169, the use of a linear array of detectors 
proximate the source(s) reduces this effect to a 
minimum. Of course, it would be possible virtually 
to eliminate this by providing the same number of 

40 sources as there are detectors, but this is expen- 
sive and thus a compromise can be reached if 
there are approximately three detectors per source. 

As discussed above, the present invention re- 
sults in a series of "windows" extending both lat- 

45 erally and longitudinally of the item of luggage. For 
this reason, it is important that the item of luggage 
be flat as it is passed over the detectors, but this 
can be resolved easily by placing the luggage on a 
conveyor belt which passes over the detectors. 

so This has the further advantage that the distance 
from the detectors to the item of luggage is fixed, 
thereby increasing the reliability of measurement. 
In GB 1392169, there may be a variation in the 
distance between the item of luggage and the 
detectors, thereby varying the detection efficiency. 
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Of course, there will be a variation in efficiency 
through the thickness of the luggage perpendicular 
to the conveyor on which it is moved. For normal 
luggage this is not a problem as the distances 
involved are small. However, if desired, it may be 
necessary to place a further series of source(s) 
and/or detectors above the conveyor, but then un- 
less the sources and detectors of that further series 
are movable, the distance between them and the 
item of luggage will vary. 

Once the series of "windows" of the item of 
luggage has been obtained, it is then analysed. 
Some types of explosive have high nitrogen con- 
tents (e.g. 37% or more) and these are relatively 
easy to detect. Other types of explosive, however, 
may have a lower nitrogen content (e.g. 18%), and 
this is not markedly greater than the nitrogen con- 
tent in e.g. wool, which has a nitrogen content of 
around 13%. Thus, it is important that the detection 
system be accurately calibrated so that it does not 
produce spurious detection on normal items of 
clothing, although in general the density of explo- 
sive is higher than woollen goods, and so the 
detection efficiency is relatively greater than the 
difference -in nitrogen content would suggest. In 
fact, it is believed that even the most accurate 
system will have an error rate of about 1 % for such 
low nitrogen explosives, but. by arranging the sys- 
tem to err on the side of too much detection, rather 
than too little, this is acceptable, since that 1% of 
errors can then be eliminated by other means. 

The present invention finds particular applica- 
bility in a security system containing a plurality of 
different types of detection apparatus. Thus, an 
item of luggage may first be subjected to nitrogen 
detection via neutrons, as discussed above. If the 
results are that the level of nitrogen is below that 
thought to be a risk, the item of luggage may then 
be passed to a metal detector, such as known 
magnetic and/or eddy current detectors. If, on the 
other hand, the nitrogen level is thought to be too 
high, the item of luggage that may then be passed 
to a high definition X-ray system for further study. 

After the series of "windows" has been ob- 
tained, the first step of their analysis is to check 
whether any one of them has too high a nitrogen 
level. Care must be taken here because peripheral 
parts of an item of luggage will generally produce a 
lower count than elsewhere, and therefore com- 
pensation must be applied to the measurements of 
such peripheral parts. Furthermore, it is desirable 
that the "windows" are analysed not only one-by- 
one, but also by looking at any two adjacent 
"windows". It may be that explosive has "bridged" 
two "windows" and although neither may record 
excessive amounts of nitrogen individually, it may 
be that the two adjacent detectors will show an 
excessive amount, in combination. Indeed, it would 



be possible to analyse groups of three or more 
"windows", but the gain in detection efficiency is 
limited, and a much greater amount of processing 
is needed. 

5 The length of the time chopping of the detector 

outputs, to obtain the "windows" may be varied. In 
a simple system, "windows" of e.g. 0.7 to 1.2 
seconds may be suitable with a conveyor belt 
moving at 10 cms" 1 . However, in a further develop- 

w ment the chopping times may be made much 
smaller e.g. 0.15, and then the windows may be 
analysed in groups. The detection efficiency is 
believed to be dependent on the length of the time 
chopping, and therefore it may be possible to vary 

is that length (by looking at a selected number of the 
0.1 s "windows") thereby to maximise the detec- 
tion efficiency. 

With the neutron source positioned below a 
conveyor belt carrying the items. of luggage, it may 

20 be desirable to place a neutron detector above the 
conveyor to detect any unacceptable changes in 
the neutron flux. 

Embodiments of the invention will now be de- 
scribed in detail, by way of example, with reference 

25 to the accompanying drawings, in which: 

Rg. 1 shows a schematic view of a security 
system employing a detector according to the 
present invention; 

Rg. 2 shows a general view of a detection 

30 system according to the present invention; 

Rg. 3 shows a schematic cross-sectional 
view along the line A-A in Fig. 1 ; 

Fig. 4 shows a variation on the view shown 
in . Fig. 3; 

35 Fig. 5 shows a detail of Fig, 2; 

Rg. 6 shows a schematic view of the detec- 
tion "windows" obtained using the system of the 
present invention; 

Fig. 7 shows an arrangement for positioning 
40 the neutron sources used in the present invention; 
and 

Rg. 8 shows the change of detection effi- 
ciency with distance. 

45 Referring first to Fig. 1 , a security system for 
e.g. an airport has several different types of detec- 
tors for studying luggage. Thus, for example, an 
item of luggage is passed via a conveyor 10 into a 
nitrogen detection apparatus 1 1 which will be dis- 

50 cussed in more detail later. That apparatus 11 
detects whether there is an excessive amount of 
nitrogen, corresponding to the presence of explo- 
sive, in any part of the item of luggage. If the 
nitrogen levels are acceptable, the item of luggage 

55 is then passed via a conveyor belt 12 to a metal 
detector 13. That metal detector 13 may be of 
known type, e.g. a magnetic and/or eddy current 
detector. If the results of that investigation do not 
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reveal anything of danger, the item of luggage may 
then be returned to its owner or sent for loading to 
an aeroplane, via conveyor 14. 

Returning now to the nitrogen detection ap- 
paratus 11, if this detects excessive amounts of 
nitrogen, in the item of luggage, the item may then 
be passed via a conveyor 15 to a known high 
definition X-ray apparatus 16, This allows security 
personnel to inspect the interior of the item of 
luggage. Preferably, there is some means for pre- 
senting the results of the nitrogen detection ap- 
paratus 11 at the X-ray apparatus 16, so that the 
operator of X-ray apparatus may have an indication 
where in the item of luggage the nitrogen content 
is high. This could be by way of a hard-copy print- 
out of the results of the nitrogen detection appara- 
tus 11. which is then passed with the luggage to 
the X-ray apparatus 16, but preferably an electronic 
system is provided which gives a display of the 
results of the nitrogen detection apparatus 1 1 adja- 
cent the display of the X-ray study of the item of 
luggage by the X-ray apparatus 16. For example, 
the two studies may be presented on adjacent or 
superimposed screens with regions of high nitro- 
gen being emphasized. 

Thus, the operator of the X-ray system can 
study the areas of concern relatively quickly. The 
use of such an electronic system for displaying the 
results of the nitrogen detection has the advantage 
that the display may be timed to co-incide with the 
movement of the luggage along the conveyor belt 
15, which overcomes the disadvantage of hard- 
copy, namely that it must be kept with the cor- 
responding item of luggage at all times. If, following 
the X-ray investigation, the luggage is found to be 
safe, it may be returned to the conveyor 14 or may 
be first passed to the metal detector 13 if appro- 
priate (this should not normally be necessary be- 
cause any metal object would appear in the X-ray 
display). If, however, it is not found to be safe then 
it may be passed via further conveyor 17 to a 
secure site. 

In general, with such a system, the metal de- 
tector 13 and the X-ray apparatus 16 may be of 
known construction. The nitrogen detection appara- 
tus 11 , however, will now be discussed. 

Referring then to Fig. 2 t the nitrogen detection 
apparatus according to the present invention com- 
prises a conveyor with a belt 20 which passes 
items of luggage over a line of gamma ray detec- 
tors 21, placed adjacent corresponding neutron 
sources 22. The detectors 21 and sources 22 may 
be placed very close to the underside of the belt 

20, and hence close to the items of luggage on the 
belt 20. As illustrated, lead shielding 23 may be 
provided between the sources 22 and the detectors 

21, to prevent gamma rays passing directly to the 
detectors 21 from the sources 22. Typically the 



source is based on 252 Cf, which generates neutrons 
which, in turn, generate a 10.8 MeV gamma ray 
from the reaction ,4 N (n, ) 15 N. The detectors are 
preferably scintillators, e.g. Nal scintillators, which 

5 have a detection window adjusted to detect a gam- 
ma ray of at least 9,5 MeV. 

Means, e.g. optical source and detector 24,25 
may be provided to detect the presence of luggage 
on the conveyor 20 by the breakage of a beam 

to between the source and detector 24,25, and so 
activate the analysis of the detector outputs. Prefer- 
ably, that analysis apparatus, together with, a suit- 
able display, is provided at a position 26 remote 
from the sources and detectors, and preferably 

15 separated from them by shielding 27. Thus, an 
operator may stand adjacent the analysis and dis- 
play apparatus 26. but be shielded from the neu- 
trons, etc., by the shielding 27. Further shielding 
may be provided above and below the conveyor 

20 20, by providing suitable moderator material, and 
moderation around the source will also enhance the 
number of neutrons available for nitrogen detection. 

Fig. 3 shows the arrangement of detectors 21 
and sources 22 in more detail. As can be seen in 

25 that figure, an item of luggage 30 containing explo- 
sive 31 is passed on the conveyor 20 above the 
detectors 21 and source 22. The source 22 emits 
neutrons 32 which, .when they interact with the 
nitrogen in the explosive 31, produce gamma rays 

30 33 which are detected by the gamma ray detector 
21. This gamma ray detector may be an Nal scintil- 
lator, or other known gamma ray detector. It has 
been found that the detectors operate with maxi- 
mum efficiency when the gamma ray source (i.e. 

35 the explosive) is directly above the source; this 
seems true even when the elongate detectors de- 
scribed in GB 1392169 are not used. 

As illustrated in Figs. 2 and 3, there is a single 
line of detectors below the conveyor belt 20. How- 

40 ever, as shown in Fig. 4, a second line of detectors 
40 may be provided, again separated from the 
source 22 by suitable shielding 41. This will then 
detect further explosive 42 In the item of luggage 
30. Of course, it is not likely that there will be two 

45 separate pieces of explosive 31 ,42 in the luggage. 
However, It can be seen that movement of the 
explosive 42 above the sources 22 and detectors 
40,21, moves the explosive 42 to the position of 
explosive 31 in Fig. 4, so that two separate mea- 

50 surements of the nitrogen concentration in the item 
of luggage 30 are determined. The two may then 
be compared to improve the accuracy of the detec- 
tion. By taking correct account of the time correla- 
tion the results may be compared and interpreted 

55 jointly. 

Fig. 5 shows the preferred source/detector ar- 
rangement. If expense were not a consideration, it 
would be desirable to provide as many sources as 



4 

3/15/07, EAST Version: 2.1.0.14 



7 



EP 0 336 634 A1 



8 



there were detectors, so that the distance between 
the sources and the detectors would be the same 
in ail cases. However, the cost means that the 
number of sources must be limited and therefore 
three or more, preferably four, sources 
S1,S2,S3,S4 (corresponding to sources 22 in Figs. 
2 to 4) are provided extending transversely across 
the conveyor belt 20. Adjacent thereto, but sepa- 
rated by suitable shielding (not shown in Fig. 5), is 
a corresponding line of detectors 21. It is found 
that suitable results are obtained if three detectors 
are provided for each source, so that detectors 
A,B,C are primarily influenced by source 51, detec- 
tors D,E and F primarily influenced by source S2, 
detectors G,H,I primarily influenced by source S3, 
and detectors J.K.L primarily influenced by source 
S4. In fact, source S1 will have a small effect on 
detectors D,E,F, etc. which effect will decrease with 
distance. The effect of this on detection efficiency 
can be determined for each detector A to L and 
suitable compensation can then be made within the 
processing of the detector outputs. 

Of course, the present invention is not limited 
to the use of three detectors per source. However, 
the line of detectors 21 should extend the full way 
across the conveyor be|t 20 (so that the position of 
the item of luggage on the conveyor belt is im- 
material), and a balance must be reached between 
closeness of detector spacing and increasing cost 
as the number of detectors increases. 

Now imagine an item of luggage, such as a 
suitcase, passes over the array of sources 22 and 
detectors 21 in the direction of arrow 50. When the 
luggage breaks the beam between photosource 
and detector 25,26 in Fig. 2, the system starts to 
look at the outputs of the detectors. Each detector 
will have a primary detection area (the area where 
its detection efficiency is maximum) corresponding 
to a strip extending along the suitcase in the direc- 
tion of arrow 50. There will be a plurality of such 
strips across the suitcase (transverse to the arrow 
50) the number of which will be determined by the 
number of detectors over which the suitcase 
passes. This number will be determined by the 
spacing of the detectors, and by the width of the 
suitcase. 

If the output of the detectors was simply 
summed as the suitcase passed over the detectors, 
then the results would not be useful. However, as 
discussed above, the present invention "chops" the 
signals from the detectors so that each detection 
strip is divided into a plurality of sections, the 
length of which is determined by the speed of 
movement of the suitcase, and the duration of the 
time chopping of the detector outputs. The result Is 
shown in Fig. 6, shows the pattern of detection 
areas ("windows") as the suitcase passes over the 
detector array shown in Fig. 5. It is assumed here 



that the width of the suitcase is such that it extends 
from detector A to detector H; a wider suitcase 
would have more strips and a narrower suitcase 
less. 

5 Thus, in Fig. 6, windows A1,A2 ... A7 cor- 

respond to the windows formed by the time chop- 
ping of the output of detector A, windows B1.B2 ... 
B7 correspond to those formed by the time chop- 
ping of the output of detector B, etc. As can be 

/o seen, an array of such windows is thus formed over 
the suitcase. As mentioned above, the width of 
such windows, i.e. in the direction transverse to the 
, arrow 50 is determined by the spacing of the 
detectors 21 . A suitable value for this spacing is 7 

15 to 9 cm, based on a detector with a diameter of 3 
inches (7.5 cm) a length (perpendicular to the belt 
20) also of 3 inches (7.5 cm). The length of each 
window, in the direction of arrow 50, depends on 
the speed of the belt 20 and the time chopping of 

zo the detector outputs. Thus, for example, if the belt 
20 moves at 10 cms"* 1 , then a time chopping 
interval of 0.7 s to 1 .2 s gives satisfactory results. 
For convenience, this figure may be chosen so that 
the windows are approximately square. 

25 The movement of the trailing edge of the suit- 
case from between the photosource and detector 
24,25 then terminates the detector output investiga- 
tion. It may be, of course, that this does not cor- 
respond to the end of the time interval of the 

30 chopping. In this case, if e.g. 0.8 or more of the 
time interval has elapsed, the -resulting, partial win- 
dow is considered independently, although a suit- 
able adjustment is made. If, however, less than 0.8 
of the time interval has elapsed, then the partial 

35 window is considered together with the preceding 
window, again with a suitable correction. 

Then, the time-chopped outputs of the detec- 
tors are analysed (in the analysing device 26) tak- 
ing into account the corrections necessary for pe- 

40 ripheral windows as discussed above. A high num- 
ber of gamma rays detected within any one win- 
dow corresponds to a high nitrogen concentration 
and, as discussed above, since the maximum de- 
tection efficiency is achieved directly above the 

45 detectors, a high figure in each window will cor- 
respond to a high nitrogen content in the cor- 
responding part of the suitcase shown in Fig. 8. 

Furthermore, it is desirable if the system also 
looks for relatively high detection rates in any two 

so adjacent windows, including diagonals. Thus, for 
example, not only is the number of detection 
events for windows B2 considered alone, but also 
in combination with A1,B1,C1,C2,C3,B3,A3, and A2. 
This increases the detection efficiency. Of course, 

55 it would be possible to consider further combina- 
tions, e.g. lines of 3 windows, but there is an 
increase in the amount of processing needed. It is 
also found that the detection efficiency Is affected 
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by the length of each window, and this varies 
depenaing on the type of explosive present. There- 
fore, it is also possible greatly to reduce the length 
of the windows, e.g. by chopping the detector 
outputs at a time interval of 0.1 s or less. Then, 5 
several such short windows may be summed be- 
fore further analysis is carried out, the number of 
short windows in the sum being selected in depen- 
dence on the detection efficiency. Indeed, this sys- 
tem could also operate by processing several dif- 10 
ferent sums of such short windows, to produce a 
series of measurements, each optimised to a par- 
ticular type of exposive. Of course, this is more 
complex to achieve, but may produce a more effi- 
cient detector. 15 

For safety, it is desirable that there are means 
for removing the radioactive sources from the prox- 
imity of the conveyor belt 20 when they are not 
needed. An arrangement for this is shown in Fig. 7, 
which corresponds generally to for this is shown in 20 
Fig. 7, which corresponds generally to the view 
shown in Fig. 3, except the source 60 is mounted 
in a pellet 61 which is positioned within a duct 62. 
By pumping air into, or extracting air from the duct 
62. it is possible to move the pellet 61 along the 25 
duct into the position shown in Fig. 7, correspond- 
ing to the operational position, or to a position 
remote from the conveyor 20. 

One problem of use of gamma ray generation 
by bombardment of nitrogen with neutrons is that 30 
the detection rate decreases significantly with in- 
creasing distance between the nitrogen and the 
detector. This is shown in Fig. 8, in which the 
number of counts N were investigated as a function 
of vertical distance D away from the belt on a high 36 
nitrogen sample. In fact, that sample was 0.616 kg 
urea, with a 9.2 ug 252 Cf source and a 3 x 3 inch 
Nal(TI) scintillator detector. It can be seen that the 
detection efficiency decreases significantly over a 
distance of 20 cm, which corresponds approxi- 40 
mately to a normal suitcase thickness. Therefore, if 
the explosive happens to be at a position in the 
suitcase far from the conveyor 20, the detection 
efficiency will be reduced. To overcome this prob- 
lem, it would be advantageous to place a second 45 
set of sources and detectors in an array corre- 
sponding to Fig. 5, but arranged above the con- 
veyor belt so that it produced a measurement 
downwardly into the item of luggage. This is shown 
in Fig. 4 with source 43, detectors 44, and shield- 50 
ing. 

However, the problem with this is that the sep- 
aration of that detector/source array from the item 
of luggage would not be fixed, which could result in 
an incorrect measurement. The only way of resolv- 55 
ing this problem is to have that array movable 
perpendicular to the belt 20. with a mechanism to 
bring it into contact with the upper surface of the 



item of luggage, but this is difficult mechanically. 
However, for large items of luggage, it may be 
necessary. 

It should also be noted that it is desirable that 
the conveyor, and other parts of the system, are 
made of materials with a low nitrogen content, to 
reduce the background of the detectors. 

Thus, the present invention proposes an explo- 
sive detection system in which the luggage is bom- 
barded with neutrons from one or more sources, 
and the gamma rays generated are detected by 
detectors, the outputs of which are time-chopped to 
produce a series of windows extending in an array 
over the luggage. If any of the windows, whether 
alone, or in combination, indicate a high nitrogen 
measurement, there is then the risk of explosive 
being present and the luggage can then be 
checked by other means. Since the detection of 
high nitrogen contents can be relatively automatic, 
the system may thus act as an initial screening 
stage of a security system, so that detailed inves- 
tigation need only be made manually where there 
appears to be a risk present. 



Claims 

1. An apparatus for detecting if explosive is 
present in an article (30) comprising: 

at least one source (22) of neutrons (32), 
a plurality of gamma ray detectors (21), 
transport means (20) for moving the article adja- 
cent the source (22) and detectors (21) and relative 
to at least the detectors (21) such that the article 
(30) is subject to neutrons (32) from the source and 
generates gamma rays (33) detected by the detec- 
tors (21), the detectors (21) being adapted to gen- 
erate outputs in dependence on the detected gam- 
ma rays, 

characterised in that: 

the apparatus further comprises analysis means 
(26) for generating signals corresponding to the 
output of each detector (21 ) divided into a series of 
time intervals and for investigating those signals to 
detect if explosive is present in the article. 

2. An apparatus according to claim 1, wherein 
the plurality of detectors (21) is arranged in at least 
one linear array transverse to the direction the 
transport means (20) is adapted to move the arti- 
cle. 

3. An apparatus according to claim 1 or claim 
2, having a plurality of sources (22), the sources 
(22) being arranged in at least one linear array 
transverse to the direction the transport means (20) 
is adapted to move the article. 

4. An apparatus according to any one of the 
preceding claims having a plurality of sources (22), 
at least a first one of the sources (22) and at a first 
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group of the detectors. (21) are located on one side 
of the transport means (20) , and at least a second 
of the sources (43) and at least a second group of 
the detectors (44) are located on another side of 
the transport means such that the transport means 5 

(20) is adapted to move the article (30) between 
the first and second groups of sources (22,43). 

5. An apparatus according to any one of the 
preceding claims, wherein the analysis means (26) 

is adapted to compare at least two of said signals. w 

6. An apparatus according to any one of the 
preceding claims, wherein the analysis means (26) 
is adapted to vary the duration of the time intervals. 

7. A detection system for investigating articles 
comprising '5 
an apparatus (11) according to any one of the 
preceding claims, 

a metal detector (13) for detecting the presence of 
metal in the article, 

ah X-ray system (16) for investigating the article 20 
with X-rays, and 

means (12,14,15,17) for transporting the article be- 
tween the apparatus, the metal detector, and the X- 
ray system. 

8. A method of detecting if explosive is present 2s 
in an article (30), comprising 

moving the article (30) adjacent a source (22) of 
neutrons (32) and a plurality of. gamma ray detec- 
tors (21) and relative to at least the detectors (21). 
whereby the article is subject to neutrons (32) from . 30 
the source and generates gamma rays (33), which 
gamma rays (33) are detected by the detectors. 

(21) , the detectors (21) generating outputs in de- 
pendence on the detected gamma rays (33); 
characterised in that: 

the method further comprises generating signals 
corresponding to the output of each detector di- 
vided into a series of time intervals, and investigat- 
ing those signals to detect if explosive is present in 
the article (30). *o 

1 1 . A method according to claim 9, wherein the 
investigation of the signals include comparison of 
at least two of the signals. 
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